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Abstract of JP2001 043985 

PROBLEM TO BE SOLVED: To prevent the 
temperature rise of a chip having a 
semiconductor switching element formed and 
to miniaturize it. SOLUTION: An H bridge 
circuit is composed by connecting IGBTs in an 
H bridge form. A silicon chip 105 having the 
IGBT formed is directly mounted on an HIC 
board 102 and the HIC board 102 is fixed to a 
heat radiating metal base. Temperature rise 
can be restrained by using the IGBT like this 
as compared with the case that a MOS 
transistor is used. Thereby, the temperature of 
the chip is prevented from exceeding the 
maximum use temperature of a semiconductor 
due to the temperature rise of a semiconductor 
switching element and thermal reliability can 
be provided. In addition, this discharge lamp 
device can be miniaturized by directly 
connecting the silicon chip 105 having the 
IGBT formed to the HIC board 102 as 
compared with the case that the silicon chip is 
connected to the HIC board through a heat 
sink member or the like. 
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[is*isi] h?'j^5bb (6D s*t;*f>/<— 
«i§ib (6) »-r>/<-*H»=«kyitat«aB 
(D *&a>«E*x»«E(c**L«rtt*r (2) lew 

ttBH?'j?2;iHH*. *t*fy? (10 5) ±|=» 

-cflMU<*iT£y. 

vKi CSS (10 2) R/N-f^U-y Kl 

cittS^LtttiSffla)*!^ (ioi) 

[it^JS2] mis i GBTi}<BtfLZ*itz*mt*Tvy 

it. DtE/W^U ^ K I C»*EI=I*A//£ (106) 
LT««S*ir*5y. *»*fy^/^?'J-; KI C 

[«no>KiiftiBn] 

[000 1] 
[0 0 0 2] 

[ft*<7>ftffi] (JUT, 
5) ^mr^fflBtira^ic^fflL. fl/\*^f UOlESh 

5lcLfc*0)*<«^ffl3B*+tTl^« («BB¥9-1 8 0 
8 8 8*1**L 2 1 3 8 9 Jf) . 

[0003] :ct, -r>/<— ^EiBiiH^yry v@tt 
etfetirfey. co>H^u^i;igBi=cfeyffi^aa)«ff 
[0 0 0 4] c(D-<>/^-^[siB^^t;^aitr^Moi5i 

So 

[0 0 0 5] 

[0 0 0 6] ztLKttU tt*ffS«0>/hfi1t*<BRti. 



a^Sv'Ja>f 7?ttB-C/W?'J^Kl Cifi (m 

[0 0 0 7] ±E«£*»«-CI*. H^'J ?i?HB£flMt 
L"Cl*4. C0>H?y v^ftfflt^MOS h7>vX 

ffl«ijra*ri:Lr(D»«*rsB-ei*HE5oovm±. m 

3S^fi5-10A. ^->«gti Q1im<D*»a>A<ttffl**l 

o*y. »E*«»Mi«iMSAf»*L<, 

[0008] c<7)cfc5irH^y 9i?BBSi*1"4x-f 
•vf>^(!:LtMOSh7>yX^SftffiL, CCD 
MOS h7>vX^Sv'J 3>f^?ttBT?H I CSS 

[0009] m^fflI^J^l^'a>»m^^TS©lefct^r[^. £ 
7 5wsso>«**b«iol. *3fta>&*Jt*«y**<-r 

^>cfc5»JffllL-tt>i)o C©J: : 5(Cjafl'Bateft^7 5W<0 

2. 5 A<D«3Brt<aE4i5C£lcfc4 0 
[0010] ::r\ mos K7>vx^cD^->StaA< 

2 5°CT* 1 Qtfe4t LfcJfr&lCl*. MOS h7>vX 
^<7)>S§m^ti2 5°C[::fc(^T 6. 2 5Wtfty, 12 
Otlrfcl^T 1 1 . 2 5WMi^So ^fc, SSI^ 
otMOS h7>vX^^Hft^^it40)lt M 

os h7>vX^(Dt>8W^S«Stt5S^tUl) 

[0 0 1 1] fit, H^y ^i>S1Sj^-r^Mos 

£ I**" >:* 7 0)tjl— =r -f — 5 0 L X I* 

4fctfK mos h?>vx^ H(OWiMIAIUe 

ttO)*»i:*y. 2 5°C-C3. 1W. 12 0°C"C5. 6 

[0012] H3I:, H I c 1 oo<DjgKtitS:<7)flrratt 
[0013] ttfBkSfcfc**^— x i o 1 ±ic. 

5*«J*»«^&fc*H I C»«1 0 2tfffi*3|lt^ 
£ 0 CCD H I Cftttl 0 2l*tt»ai1 0 3^LttI 
K-X 1 0 1 izmfeZtlTl^Zo C(Dtt»*|10 3tt. 

K»e»tto)->y3>ttJHB-c«***iTJ3y, mc 
s«i o2<o»«*a'<-xirg»LSt^»ar-«^* 
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*ixi^z> 0 fit, h i ci«i o2±ic(i. &m*rs 

>i04OT«$titi^o :o)E8a^->io4(D 

CDMOS \-^>^7,$tfBf££tltzis l ) =1 >^>V^ 1 0 

=l>^^^1 O 5 t tflt k,fl 1 O 6£frLT®^#J[::& 

[0 0 14] E8/^->10 4±l:lt l*A,*£ 

1 O 6£tfrLT*&$-5:J-JU1 O 7/)<{lx.^+iri> 
& 0 y'j3>f-;?1 0 5CDSffi£+«2 — S:HH O 
7<Di®i:A<7;U5 7'<-Vl O 8 \Z& r> X D Y-V^^i^ 

a>f^i05^Hi CIS1 o 2fr«tt*ttfc««B 

[0 0 15] C(Dcfc5^8tigl^fcl^rii. V'j3>f^ 
3fl 0 5^b^-X 1 O 1 £T*(D&igffijWfa3 0 C/ 
Wt'feof: 0 ftoT. MOS h7>vX^*< 1 2 0°C<7> 

^stic^t 1 1. 2 swisst^f^, *>y=i>T 

^?10 5(Dtt*«iSaa)±B»tt3 3. 7 5°C<h£ 

0 1 1 2 Otitit^'Ja 

>^^^1 0 5(D^mit 1 5 3. 7 5°C<hfc£o il^. 

y. mntj:mm^<o9LAi^^mwmmmn<oAmn»m 
[00 1 e] #*>\ ^2fc^-ra3S^*aL-cvu=>> 

?^vy^ O 5<D;SJt£Tlf ^C<t^#K.^tl^o 0Ux 
B2 0>*>y a >^^^1 0 5iH I Cite 1020 

K-X1 0 1 *X<D&t§.tii£T\fZ>^ttfV$%o 49 

a D p^a^Jito$-&. h 1 cisi o 2<D^raig£»$t 

hup 2i±XL&otl^mztemMtf±CXL&5o 
[00 17] &tz. m<D?5 : £t It, MOS h7>vX 

[0018] *«wii±KRflHi=«*fc*a>-e. 

/hat* -e # « tttt*rstt s ««r 6c££gw<tt-3o 
[0019] 



1) (4. (10 5) ±lzmrfL£tLtz I GB 

tsh^'j *v vmzmmt « c * 1=: * o r ««s ti-c as 
y % KiGBTtfMihfcf«lt79^ 

ki ess (102) rz*g**u K/vf ?y ? 

Ki c»«A<tt»ffl<D*«^— xicHffi*ttri^4ct 
[0020] ca>£?l=. *SH*X-f y^>y**fcL 

»o)j$ffi§s^js sis^^c^s B&jt-r £ c <t % 
sftwir mmm<& « fem*rgs 5 c t . 

[002 1] $bC, IGBTAWStlfc*»#f^ 

^«*/x-f ki c»«ic**t"*ct«=j:y. 
ki c*mz&m-t**&ttt<<x+ tMtt»m<o^m 

[0 0 2 2] JU*MI::|** If3R]S2lC^-rcfe3(C. 

(***^S/\*f K I Cgffilcl*A/f£ (106) * 

[0 0 2 3] fcfc. ±IBS^|g(7)S§01rt(D3#(i. ft2 
[00 2 4] 

[0 0 2 5] B 1 \Z % *IM6fl&ffllCiSI+*/<^X h 2 0 

oa>«a«<piatt«l)a**t"o B21::. b 1 

■To h 1 c 1 oo<a*»*iJticoi*TteraiSH3 
<bf^«r*fc^<D-e. H3$#RBL-cttwr«o hi -a 

3SffiOt/<7X h2 0 Ol^O^T^i&BJ^fr^o 
[0 0 2 6] B 1 \zm-3^X/<=7* h 2 0 OCOIU 

[0027] /\7Xh2ooii, m.3H i mmvg>z>mm'< 

oii. ^-r;u^[Hi»3. H3SES«ElKt LT<ddc-d 

C3>/<->4, ^«Ttf^[ElS&5. -f >/*-*|5]tt6. 

[002 8] ^-<;U^lHlK3(4. 3 1 <!:zi> 

7^>-y- (Sl3>f>1f) 3 2\Z&<oXmf$.2tLXt$ 

y. dc-dc3>/m 4 36<3s*-r««atay -rx£ 

^^3 2fCcfcor^*S4x*«»lHl»l^<»:orDC- 

dc =i>/<—» 4 3&<j8±-r6«»ay -fx^iijwi 
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[0029] DC-DC=l>/<— £ 4l*. /^f'J1i 

§84 1 a|:M*tlf:MOS h7>vX^ 4 2 ir, 2 
;*«l§4 1 birg^$tlfrS^ffiC7)^>r^-K4 3<h. 
tli^¥7tffla>=l>r>-9" (I2a>f>t) 4 4. RlS 
3>f>^4 5^b8*^ /\*^T-'J@IEVB^^|± 

ufc#BEmaE5tii^-r^o -r^t^*,. mos 

^ 4 2^>-r^ct. i**«4iaiii*«a*<a*i 

r 1 ##*£4 1 a |CX*JU^— MOS 
>yX^4 2^t7t§(t, 1^84 1a(DI^ 
-^2^84 1 b^^LTS&lHSFtl^o fLT, CCD 
^o^m^m^^ztiz^^)^ ?>ft-K43i:¥ 
^fflaV^^-^4 4a)lSttjS^ib*«ffStB*'rS. 
[0 0 3 0] ACTMUBIftSf** =3>^>^5 1 £»K 
5 2A*&«J*aF*i. jja*TX-<-y^SWA<*->Lfcair^ 

>^B5*BPBla>«E36<«T-r*i:. => >^>"^5 1 I eft® 

[003 1] >A-£®B6I*. ^>^2$X55 (J6 

■Ben*. »»x-f7f>y»WH?'j9*;*i: 

SftX^^f^^i: LT I GBTSftfflLtfey, 
4 0CD I GBT 6 1 a -6 1 dlCctoTH^'J ^i/@B 
*«l*L-C^*o ?'J75WIIB6 2, 6 3 1*. ftJfcP 
@B1 0A>bO»l^l:<fcot, I GBT6 1 a, 6 
1diIGBT61b, 61c £ &mzjr^J-7mW}Tf 
£ c COtSflL 7>^2(Dj&mm3i c L<7)lSl^^5lC^y 

ur^>^2 3&<3Ea««r-r*. 

[0 0 3 2] tt»|H|B7l*. H^U^9lslB6 
Bfit/^yrU 1 (aflatt^eDPe'IKEaStu 1 *« 
H*7 1 a£2%#fft7 1 b**^-4K«EE*±ffih^> 
X7 1 . 9 4 it— K7 2. Sta7 4. zi>^>-^7 5. 
;RU^-*fitt¥«tt*^***M 7 6**&fltA 

jFtiri^ft. fc*>\ BlE*4fflh7>X7 1<D1*« 
*j|7 1 al*=l>^>-*7 5 !::»«* *U 2*««7 1 b 
l*H^yy5BB6 1 t^>^2 ta)P B 1lcSltt>*lTL^ 

[0033] fit, C<D*&B)ll]B7li. =?>ZfZ0>& 

*T^ift^ir^>^2icsm<±/Oux$m^Lr^>^ > 2 

<t. I GBT6 1 a, 61diIGBT61b s 61c 
tf&K\Z*>-*VWMZ1\. IGBT6 1b. 6 1. c*< 
^>(DBt(C=I>7 ? >-^7 5A<3t«$;fX. I GBT 6 1 
b. 6 1 ctfj-yom^+H »JX$ 7 6 9 



MWslBl OlCTi^-f'JX^ 7 6<z>y- 

[0 0 3 4] 1M UX* 7 6 |C>r— hfl^EPJin^tl* 
=l>7*>-*7 5*><SliEE2g£ffl h7>X7 10)1^ 
#*£7 1 a ^LtftiL, h7>X7 1 

(D2S*«7 1 bicjsaE/^ux*<*±-rs 0 coism 

E/^uxA<^>^2irmJbD$tt. 7>?2a>«flmi*£ 

[0 0 3 5] ±E5L/cMOS h7>vX^ 4 2. 3? 'J V 
v@86 2. 6 3. "*>T MX* 7 61*. ttftUDBl 0 \Z 
^otSl^M. COftjftKsIBl OKI*. DC-DC 
=!>/<—£ 4CDP B 1(D5>3fmi± C?Ut>*>-( 
B6lcm^^*X-&mii) VLM-f>/\'-^@B6^b 

[0036] Wife* S2X>T7f>^<i:Lta)MO 
[0 0 3 7] *fl»lHlBl 01*. MOS 4 2 

K0B. -*>:7;u*— ;u K^tifc^r^BIEV L<t^> 
$?tMPHB*«*Tl*«, 

[0 0 3 8] UX^ 7 6 0>y— h(*y— Mil 

Bi 1 05ST4 o 1 icm^^ttrt^o coy- hSB 
i ii*. 5ST-4 0 2i::tei*T»i»[§iBi ok&mzfrx 
fey % :^4 o 2*ac-ri3|f>H-c< SMtapJUBi 

0^b(7)m-^lCS^lxr-9--< 'JX^r 7 6 COy— h{I-^£ 

[0 0 3 9] ±lE|g/£<D/<^X h 2 0 0<Z)jS*T»ft(C-D 

[0 0 4 0] Mx-f >vf SW*<t>t^)i:, 111:^ 
r#aicm3S*<«|5&*tt^o fit, MHIalBl 01*30) 
PWMfflgPlElBlCcfcoTMOS h7>vX^ 4 2#PW 
Mfr]®)£*L<5o f Ojg^. y^-</<V<? h^>*4 1 (7) 
ffiSlc «J: o T/ 'J BEE V B L fc WEA< D C - 

DC=l>/<-* 4A^&tB***t4o H?i)v*>1A 
SPlElBlZ^oT. H^'J'VvlHlB6 1|:fc!t^IGBT 
61a-61 d3&<aftttO>H«-e3ESrc^->^-7**l 
^>o CtKCcty. DC-DC3>/\- ^ 4^t>ai71*n 
f-lE^, H^'J 7y@86 1 ^Lt^i!)lslB7a)ii 
>7*>^-7 5lC«^$H. 3>f>f7 5^|$tl 

[004 1 ] C<7>&. 7*-h§Bl 11*. H7'Jy5« 
WBB*^ai**tt4 I GBT 6 1 a - 6 1 d(7)^]^^ 
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Lt, U--f UX$ 7 6 6 £. n>f>^7 5A< 

[004 2] ZCDS, H?Uv5B»6lW!l7^ 

2-v0ttmmEcoaii (tt**»0>ffl«) *Mi=«y 
f^^chi?, ^>^2A^gsEja«r*ti*o fit, ^ 

[0 0 4 3] fcfc. -fr^^UTfc-JUKIslttfi. H^'J^ 

[O0 4 5] /<7Xh2 00li, _tffi[sl&«jSj&<ffifiS 

2 2|C£oTSl>. ^/<-W2lM^-X2 2^^ 
v2 3l:J:ot@m-^l:cl:orm?Wa 
[0 0 4 6] /<XA— ^r-X2 0(D*ffilcl*. ±IBlelK 

[0047] ±ES»«fifclC*5l^T, H?M*$?H»6 
1 . MSI 0. hES&l K MOS h^>vX 

£9. 4 2. ^Yt-K4 3, 7 2. *£*a 8 . 5 2. 7 

K I C (JUT. HIC£l*3) 100d:LtICib* 

tit-*j^«$h^o fir, ^<d{&cdsp# 

fiKTMi. h7>X4 1 . 7 1^3>f>t32, 4 4. 
4 5. 5 1 . 7 5. 'JX^7 6) tfHICIO 

[0 0 4 8] ZOfcth. H I C 1 0 O b^Oj&CD&ftt 
£ * - 3= 2 4 IZ X m^v Hdt&ft $ it 6 C <t IC £ o T 

[0 0 4 9] H I C 1 0 0 — 2 

4fc©t«ttft«l4, H I CI 0 0f/U/^-X2 
OCCURS Ltz<Z>*>. H I C 1 0 OCD&Jffi^Fl 2 a - 1 
2k (@1#R8) i^- = t^24«!:jAI9'fVf-(? 
9Y^^>f-f >^t^z«^i:^^ttft)ti, HI CI 
ooiunco^(Dte(7)a5^i^ourii. f tfMfetf>Si#£/< 

or^on>4o 

[00 50] fit, ^ — 5^-;U2 4CD-gP(i. /<X/<v 



*825, 2 6lw»«**ir*5y. C<7>ai>3jg2 5. 2 
6^^LT^>^2lC^$^4o 

[005 1] £fc. ^-5t;i/2 4tt/^vf'J 1CDIE& 
fllitt***!.**^ < + 27 at. (<Tfc 

^^r-xfig) i=ifttt«tt««?- <-«m 27btj 

tLtSy, ST2 7 bf*/^X h 2 o ocbt— XSB 

5W2 4^2 7a, 2 7bl*. /<X/<— X 2 
0lC^«**Lfca*^*«2 8 *y/<X/<— 4r— X2 0 
flOn»lC5l#ffi*ttT*5y. C03^^S2 8fCfclN 

[0 0 5 2] ±ELfc*^2 3I*. ClCDT-X|SS!aJ2 
7 c ICfcl^T/N'X/N— >r— X 2 0^-A2 2 
»tf>@5£L. T-XS«iaJ2 7 c^-X22i:S7- 
X^jSLTL^^o fcfc. 2 X2 21*. 

z4i&(::iMAS*i*lll KHIttff * ficSt J 4 X* £ «H"T 

[0 0 5 3] tti*r, *HJfi^S8icteit4H i c 1 o o 

[0 0 5 4] MSt^4^-xi o 1 
5^&j£*K*^£:6h i cft«i o 2 *iti* 

£ 0 Cifil 0 2l£Jg5f#J1 0 3 £t>LT:£J1 

X 1 0 1 lC@^^tt"Cl^4o CO»f*l10 3li, 

K»e»tt©->y3>«»»-e«a*tLr*>y. h i c 

§fi1 0 2(D$&££g^-XlCfc»L^l^ST**8G££ 
Hr^-So fit, H I C14S1 0 2 ±1=1*. ttSJTS 
«©BB«teffl<DBttE«**iat-r 5Br3E0>Ett/<* - 

>i0 4A<M*tiri^o :<DE8/W->1040) 

(0IGBT61a-61d (0 1 

o 5*<E«s*tr fey. ctibE8/<^ 

— >1 04irv'j3>f77 9 1 0 5ttflWfc # 1 06J 

[0 0 5 5] Et/<>->1 0 4±l=l*. liA/f£ 

1 06^LtW-5t;U 0 7)b<4ll*.&*UTl* 

7(DSI(b)!)<7JU5 7^Vl 0 8Cc):ot9-<^>f 

-f>y**trfiy* w-st;uo7^uy'j 
=j>^»v^i os^h I cSfi 1 o 2l=fttt**Lfctt» 

[00 5 6] C(D<fe5«:»Jtlcj30-ci*. i/'Ja>f-5f 
^1 os^bii^-xi o 1 £T*co&gtt*<f6 3 0 c/ 

[0057] ::t\ *^J&fl£8SI=i3i*TI*. h?*)v 

$/BB6{ IGBT61a-61 d -CtH/S LT l*£o I 
&ttWitti&f\z^lsZ?\zi 5WOTLf:i^i: I GBT 6 
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1a. 6 1dlC 2. 5 Am&<nn%ttf%itl&tTtZ>t. 

I GBT 1 m<D>ft&nM*2 5°ClCfclxT3W. 120 
0 Ct*t3Wggi:^^ 0 

[0 0 5 8] ftoT. 7>^2C7 5 WEPAP LfcBSl:: 
li. IGBT6 1 a-6 1 dWfilciftlfcv'J^^f 7 

>f'^l0 5OSg*<l2 9°C<!:3S:^o CCDJ:?!::. 
h^'J ^visjKe^Mos h7>vx^t«t^ 

[0059] iBE, tasitf^-tDttB-e I G 

BTiMOS h7>vX^C0^^^-y->f XSttttTf* 

I GBT-eii9mm2-e&^Olr^L. MOSh7>v 
BmmZUtftfJ, »1 /2«0)**a?-e» 



t? 0 Z0>J:?l=» IGBT$ttfflt4Cti:cfey. * > 
*T««0>/hHftlctJliK-r«Ci:36<-e**. * 

[H 1 ] 1 *Jfi»»lcfclt*/<^x h 2 0 0 

0) @2§I8J£ £ ^-r El V fe £ o 

[02] si ie^-r/<^x h2 ooo*a^-(t«at^^-r 

[S3] HllCfelf-BH I CS4E0>X£flta£*rBI'C 

[tt#a>wn] 

10 0 — HI C. 10 2 — HI C 

Stiu 10 3HS4MH. 10 4-E«/^->, 105 
■•••>U3>f7^. 10 6-ttAfi. 10 7— "MB* — 
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[12] 




27c 



:7P> h^-vfl)S^ 

F$— 3K072 AA11 AC01 BA05 BB01 BB10 

DD08 EB05 EB07 GA01 GB18 
GC04 HA10 HB03 
3K082 AA27 AA77 BA04 BA24 BA25 
BA33 BC09 BC24 BC25 BC29 
BD03 BD04 BD23 BD26 BD32 
CA32 



